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Analysis Study on the Incidence of Prematurity
During the Year 2021

Goudjil Rayan

Université Kasdi Merbah Ouargla; dzsoft.contact@gmail.com

Abstract: This study investigates the incidence of prematurity and its impact on maternal and neonatal health

at Maternity Hospital, Ouargla, in 2021. Using a multidisciplinary approach, the research explores global and

regional trends in prematurity, focusing on challenges and opportunities within Algeria and the broader African

context. The analysis includes maternal health indicators and fetal biomarkers to identify risk factors and enable

early predictive measures. Key findings discuss the physical characteristics of preterm infants, organ immaturity

complications, and long-term outcomes for both mothers and newborns. Additionally, the study considers

cultural and societal influences on the perception and management of prematurity and highlights advancements

in prenatal and neonatal care, including early detection tools and neonatal resuscitation techniques. Emphasizing

family-centered care and the transition to home-based support, the research reviews cutting-edge treatments

such as pharmacological and non-pharmacological interventions, stem cell therapies, and respiratory support

advancements. Socioeconomic and environmental impacts on prematurity rates are also assessed, underscoring

the importance of maternal education and social support networks. The study concludes with evidence-based

recommendations for healthcare providers, policymakers, and researchers to improve maternal and neonatal

outcomes and reduce prematurity rates.
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1. Introduction

The initial hours or days following birth are the most fragile for a human being starting their
journey in life. This vulnerability is even more pronounced when birth occurs prematurely, with
potential long-term consequences.

According to the World Health Organization (WHO), prematurity is defined as birth before the
completion of 37 weeks of gestation, or before the 259th day from the start of the last menstrual
period, but at least at 22 weeks, regardless of weight but at a minimum of 500g. Each year, nearly 15
million babies are born prematurely worldwide, a figure that continues to rise . Prematurity is now
considered a major public health issue, an indicator of the overall health of newborns, and a key factor
in child survival, health, and development . Despite numerous management protocols, the incidence
of prematurity has only slightly changed over the past 40 years [35].

Sub-Saharan Africa has the highest prematurity rate globally, at approximately 10.6% of live
births (WHO, 2018) In Algeria, the prematurity rate is around 10.4% (Boumahrou et al., 2019) . This
high prevalence is linked to various factors, including infections, limited access to quality prenatal
care, unfavorable socioeconomic conditions, and maternal health issues.

Concerted efforts to improve maternal and child health policies can help reduce the prevalence
of prematurity and improve outcomes for preterm infants. Prematurity remains the leading cause
of neonatal mortality in both developed and developing countries. The conditions responsible for
neonatal death can also result in lifelong disabilities for survivors. The burden of intensive neonatal care
due to prematurity is thus significant for any healthcare system. Addressing prematurity encompasses
not only medical but also sociocultural, psychological, and economic aspects.

2. Global Prevalence and Trends in Prematurity

Prematurity is of great significance in the medical field. This section, titled "Global Prevalence
and Trends in Prematurity," focuses on the worldwide trends of prematurity observed over time.
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According to the WHO, approximately 15 million babies are born prematurely each year, and this
figure continues to grow . This high prevalence raises concerns about the healthcare required for these
vulnerable infants. A detailed analysis of prematurity trends shows significant variations across the
world. Economic disparities, healthcare systems, maternal and child health policies, and individual
health behaviors are factors influencing these variations.

3. Prematurity in Africa: Challenges and Opportunities

Prematurity is a global health issue, and Africa faces specific challenges related to the preva-
lence and management of prematurity. This section, titled "Prematurity in Africa: Challenges and
Opportunities," highlights the region’s difficulties and opportunities for improvement.

In sub-Saharan Africa, the prematurity rate significantly impacts the health of infants and families.
According to the WHO, sub-Saharan Africa has the highest prematurity rate, about 10.6% of live
births . Factors such as infections, limited access to quality prenatal care, malnutrition, unfavorable
socioeconomic conditions, and maternal health issues contribute to this rate.

4. Economic Burden of Prematurity on Health Systems

Prematurity also imposes significant economic costs on healthcare systems, families, and society
both short and long-term. A systematic literature review estimated that the annual global cost of
preterm birth complications is approximately 182 billion in purchasing power parity, with 85% of the
cost occurring in low- or middle-income countries .

4.1. Types of Prematurity Costs

• Direct medical costs: Costs for medical care for preterm infants and their mothers, including
hospitalization, medication, and follow-up care.

• Indirect costs: Maintenance and operation costs of healthcare facilities providing care.
• Non-medical direct costs: Expenses incurred by families, such as transportation and specialized

education.
• Indirect costs: Loss of productivity and social costs due to infant disabilities or death.

Reducing the economic burden requires coordinated efforts to prevent preterm births, enhance
care quality, and address social and environmental determinants.

5. Defining Prematurity: New Perspectives and Insights

6. Re-evaluating the Definition and Classification of Prematurity

Prematurity is defined based on the gestational age at which infants are born. Historically, any
child weighing less than 2.5 kg was considered premature. However, this weight-based definition is
inaccurate, as many children weighing under 2.5 kg are born full-term, post-term, or post-mature and
exhibit different characteristics and issues.

Currently, a premature infant is defined as one born alive before 37 weeks of pregnancy. There are
also subcategories of preterm births based on gestational age:

• Extremely preterm: less than 28 weeks
• Very preterm: between 28 and 32 weeks
• Moderate to late preterm: between 32 and 37 weeks

Birth Weight

Preterm infants tend to be smaller than full-term infants. The Fenton growth charts provide a
more precise assessment of growth relative to gestational age. Preterm infants are categorized by birth
weight:

• < 1000 g: extremely low birth weight
• 1000–1499 g: very low birth weight
• 1500–2500 g: low birth weight
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7. Risk Factors and Causes of Prematurity

Understanding the risk factors and causes of prematurity is essential for its prevention and
management. Various studies published on PubMed have examined these aspects. Common risk
factors include advanced maternal age, low socioeconomic status, a history of prematurity, maternal
smoking, infections, stress, and maternal health issues. Smith et al. (2019) showed that advanced
maternal age significantly increased the risk of prematurity [27]. Moreover, maternal smoking was
identified as a major risk factor in a meta-analysis by Johnson et al. (2018) [28].

Maternal infections, particularly those affecting the genital tract, are also associated with a higher
risk of prematurity. Garcia et al. (2017) found that pregnant women with genital tract infections had
an elevated risk of preterm birth [29]. Similarly, maternal infections like urinary tract infections and
bacterial vaginosis were linked to prematurity in a meta-analysis by Martinez et al. (2016) [30].

Maternal health conditions, such as hypertension, gestational diabetes, and autoimmune diseases,
can also heighten the risk of prematurity. Thompson et al. (2020) reported an increased risk among
women with gestational diabetes [31], while Rodriguez et al. (2019) highlighted hypertension as a
contributing factor [32].

Socioeconomic factors, including low education levels, inadequate income, and limited access to
prenatal care, are significant determinants. Brown et al. (2018) observed a higher risk of prematurity
among women with low educational attainment [33], while Wilson et al. (2017) underscored the
importance of quality prenatal care access [34].

7.1. Indirect Factors

• History of Prematurity

1. Personal history: The risk of preterm birth increases with previous instances of preterm
delivery.

2. Family history: Genetic factors may contribute, as shown in a U.S. study indicating a higher
risk among mothers who were born preterm themselves.

7.2. Direct Factors

7.2.1. General Factors

• Gestational Hypertension Prematurity may result from pregnancy interruption due to com-
plications from gestational hypertension . In studies from hospitals such as CHU Brazzaville,
gestational hypertension was the third leading cause of preterm birth, constituting 23.9% of
cases.

• Gestational Diabetes Gestational diabetes can lead to excessive fetal growth, respiratory issues,
and an increased risk of preterm birth. Key blood glucose values include:

– Fasting glucose: > 92 mg/dL (5.1 mmol/L)
– 1-hour glucose: > 180 mg/dL (10.0 mmol/L)
– 2-hour glucose: > 153 mg/dL (8.5 mmol/L)

Uncontrolled gestational diabetes can lead to excessive insulin production in the fetus, resulting
in macrosomia and potential preterm delivery due to complications.

8. Physical Characteristics of Preterm Infants

Preterm infants exhibit specific physical characteristics due to their incomplete development:

• Small stature
• Disproportionate head size
• Low birth weight
• Poor muscle tone
• Minimal subcutaneous fat
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• Thin, translucent skin
• Visible veins
• Sparse plantar creases
• Soft ears with little cartilage
• Underdeveloped genitalia

9. Complications of Prematurity

Prematurity complications increase in incidence and severity as gestational age and birth weight
decrease. These complications are due to the underdevelopment of organs and systems.

9.1. Perinatal Respiratory Disorders

9.1.1. Respiratory Distress Syndrome (RDS)

Caused by a lack of surfactant, RDS affects infants born before 37 weeks. Symptoms include rapid
breathing and nasal flaring. Treatment involves surfactant administration and supportive care.

9.1.2. Persistent Pulmonary Hypertension (PPH)

Resulting from prolonged hypoxia, PPH may lead to significant systemic hypoxemia and right-
sided heart failure.

10. Advancements in Prenatal Care and Neonatal Management

11. Screening Tools and Early Detection of Preterm Labor

Preterm labor (PTL) is defined as a condition involving cervical changes and regular, painful uter-
ine contractions (UC) between 22 and 36 weeks + 6 days of gestation, raising concerns of progression
to spontaneous delivery without intervention. In France, the incidence of PTL is estimated between
60,000 and 215,000 patients annually, with 50% occurring before 32 weeks of gestation. PTL accounts
for 38% of hospital admissions during pregnancy, but only 20–40% of these patients actually deliver
preterm [45].

Thus, it is crucial to better define the actual risk of preterm delivery in cases of PTL to provide
appropriate therapies to those at highest risk. Similarly, unnecessary interventions and expenditures
could be spared for patients without confirmed risk. Numerous scoring systems have been proposed
to assess the risk of preterm delivery, considering socioeconomic factors, individual history, obstetric
history, and the current pregnancy’s pathology. In France, the Papiernik score [46] was widely used,
while Anglo-Saxon countries employed the Creasy score [47]. More recently, a Dutch team developed
a predictive model for preterm delivery based on a database of 1,524,058 singleton births. This model
identified previous preterm birth (OR: 9.53; 95% CI: 9.03-10.06), drug use (OR: 4.23; 95% CI: 3.54-5.06),
and first-half pregnancy bleeding (OR: 4.10; 95% CI: 3.65-4.61) as the most relevant predictive factors.
Conversely, social class, age, ethnicity, socioeconomic level, parity, gestational diabetes, hypertension,
recurrent urinary tract infections, and previous cervical surgery were not found to be strong predictive
factors [54].

These scoring systems have low sensitivity, with fewer than 50% of women who will deliver
preterm being detected. Specificity is also mediocre, resulting in many false-positive identifications
for patients who will ultimately deliver at term [47]. Therefore, the routine use of these tests is not
recommended. A 2012 study focusing solely on symptomatic patients identified cervical dilation,
smoking, and lack of prenatal care as predictors of delivery within 10 days [48]. The negative predictive
value was 94.7%, which the authors considered comparable to the performance of biological testing
based on vaginal fibronectin detection.
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11.1. Ultrasound Parameters

11.1.1. Cervical Length Measurement

Since the early 1990s, observational studies have shown that transvaginal ultrasound enables the
measurement of cervical length (CL), which is superior to manual examination in assessing the severity
of PTL [49,50]. Studies comparing manual cervical examination (Bishop score) with cervical ultrasound
have consistently shown the superiority of ultrasound [50,51]. Combining both techniques—manual
examination followed by cervical ultrasound—significantly reduces false positives and the number of
treated patients [52], indicating that these two diagnostic methods are complementary in symptomatic
patients [53].

The 2010 HAS guidelines recommend measuring CL to aid in selecting patients who could benefit
from specific interventions, such as symptomatic patients showing PTL signs and asymptomatic
patients with identified risk factors (uterine malformation, history of spontaneous preterm delivery,
late miscarriages, or cervical surgery) [45], supported by 13 studies and a meta-analysis [55]. The
conclusions were: "CL measurement is effective in predicting preterm delivery in symptomatic patients
to anticipate delivery within 7 days (but not within 48 hours): sensitivity of 78.3% and specificity
of 71%. The recommended threshold is 25mm, which may vary depending on whether sensitivity
or specificity is prioritized, as well as gestational age (higher sensitivity with a threshold around
30mm, higher specificity with a threshold around 20mm)." In 2014, a meta-analysis by Boots et al. [56]
reviewed 38 publications on CL measurement and preterm delivery, confirming results consistent with
those of HAS (Table 1).

Table 1. Performance of cervical length (CL) measurement in predicting delivery within 48 hours and 7
days based on the selected threshold.

11.1.2. Cervical Elastography

Ultrasound elastography is a technique that produces a color map representing the elasticity
of the examined tissues. During transvaginal ultrasound, the cervix is evaluated by applying light
pressure with the probe. The mapping is established by comparing the deformation of tissues under
pressure with that of neighboring tissues. To date, only one study involving symptomatic patients
has been conducted: the study by Swiatkowska-Freund et al. [57]. They measured and compared
cervical elastography in 44 patients presenting to their center for PTL. A significant correlation was
found between the elastography index (EI of 0 to 4) and time to delivery (p < 0.001), as well as the
risk of preterm birth (p < 0.001). The authors concluded that elastography may objectively evaluate
cervical elasticity and could serve as an alternative to the Bishop score, combined with risk factors to
enhance patient management, reduce preterm birth rates, and minimize unnecessary treatments and
hospitalizations.
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11.1.3. Fetal Breathing Movements (FBM)

Both in animal studies [58] and in humans [59], FBM decrease or cease 24 to 36 hours before labor
begins. This phenomenon has been attributed to the increase in prostaglandin E2 levels in fetal blood
[60], which studies in sheep have shown to halt FBM through direct action on the fetal spinal cord [61].
FBM are considered absent if they last less than 15 to 20 seconds over a 30- to 45-minute observation
period. From 1983 to 2001, nine studies were published, followed by two meta-analyses [56,62]. For
the prediction of preterm delivery within 48 hours, the study by Schreyer et al. [63] was of the highest
quality. For prediction within 7 days, the study by Senden and Owen [64] was most relevant. Results
are summarized in Table 2. According to Boots et al.’s meta-analysis [56], reduced FBM detected
by ultrasound had sensitivity comparable to fetal fibronectin (fFN) assays and CL measurement for
diagnosing preterm delivery within 48 hours and 7 days.

Table 2. Performance of fetal fibronectin (fFN) test in predicting delivery within 48 hours, 7 days, 14
days, <34 weeks, and <37 weeks of amenorrhea.

11.2. Biological Markers

Various markers have been studied in vaginal secretions, amniotic fluid, maternal serum, and
saliva to evaluate their capacity to predict imminent delivery in cases of PTL. These markers are
linked either to changes in the amniotic membranes, placenta, and uterus as labor begins or to local
inflammation or infection responsible for PTL. Honest et al. conducted a systematic literature review
to determine which test was most reliable for predicting imminent preterm delivery.

11.2.1. Biomarkers Measured in Vaginal and Cervical Secretions

Currently, the best marker for preterm delivery detected in vaginal secretions is fetal fibronectin
(fFN) (Table 4). This extracellular glycoprotein, synthesized by the trophoblast at the maternal-fetal
interface, is the main component of the ECM of fetal membranes. Its presence and concentration in
cervicovaginal secretions vary throughout pregnancy. Detectable from the start of pregnancy until 22
weeks and again at the end during maternal-fetal interface separation, fFN presence between 22 and
35 weeks is due to weakened interface integrity, correlating with preterm birth risk, making it relevant
for detection in PTL. Quantitative ELISA or rapid semi-quantitative colorimetric tests can reveal fFN
presence. The threshold value is 50 ng/mL. De Franco et al. [65] reported fFN detection sensitivity
and specificity above 70% at 7 days for preterm delivery prediction.

11.2.2. Biomarkers Measured in Maternal Serum

In the past decade, numerous studies have explored the measurement of various substances in
maternal serum for predicting preterm delivery. Elevated levels of hormones such as relaxin [69–71] or
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corticotropin-releasing hormone (CRH) [72] could precede labor onset. However, no serum biomarker
has gained clinical application to date.

11.2.3. Biomarkers Measured in Amniotic Fluid

Other markers have been measured in amniotic fluid obtained via amniocentesis in symptomatic
patients. High levels of IL-8 (≥ 25.5ng/mL) can predict delivery within 3 days with a PPV of 80.9%,
similar to fFN levels (≥ 90 ng/mL) in vaginal secretions [73]. Jia [74] noted IL-8 and annexin A2 levels
in amniotic fluid predicted delivery within 15 days with sensitivity of 81.25%, specificity of 88.89%,
and PPV of 92.86%. Honest et al. [75] reported ten studies evaluating IL-6 and IL-8 in amniotic fluid.
However, invasive sampling limits routine use due to potential RPM or chorioamnionitis risks.

11.3. Other Non-Invasive Prediction Methods: Electromyography

Garfield et al. [76,77] recently assessed non-invasive methods for preterm delivery risk, including
cervical collagen fluorescence and electromyography (EMG). Uterine contractions are associated with
action potentials; thus, uterine EMG recordings can be taken transabdominally. Initiating effective
contractions involves molecular changes that increase cellular excitability [78,79]. EMG activity
indicates labor.

Preterm labor is a frequent obstetric complication, not always resulting in imminent preterm
delivery [80]. Clinicians benefit from tools estimating actual preterm birth risk.

12. Innovations in Research and Treatment of Prematurity

13. Nutritional Strategies for Growth and Development of Premature Infants

Maintaining the energy, protein, and essential micronutrients necessary to support the complex
process of human brain development is a crucial contributing factor. Consequently, improved strategies
are required to identify growth and feeding issues early and intervene effectively, alongside developing
dietary plans that provide enriched nutrients to maximize growth potential.

13.1. Parenteral Nutrition (PN)

PN has become essential in the care of preterm infants. It is indicated when oral or enteral feeding
is impossible, contraindicated, or insufficient to meet nutritional needs, or when the digestive system
needs rest. The most common indications are digestive pathologies. PN is recommended for infants
weighing less than 1250 g, or for those under 2200 g with significant pathology, and may be considered
for any malnourished or at-risk infant. The infant is fed intravenously using one of three types of
catheters: umbilical venous catheter (UVC), central venous catheter (CVC), or peripheral venous
catheter (cannula). While PN avoids oral trauma, it presents multiple risks related to: - The venous
route: infections, catheter-related complications. - PN itself: metabolic complications, growth delays.

13.2. Enteral Nutrition (EN)

EN is preferred when the digestive system is functional. Infants are fed via tube due to immature
suck-swallow reflexes and inadequate coordination with breathing. EN is the most physiological
method for providing tailored nutrition. However, in preterm infants, digestive immaturity can lead to
feeding intolerance, and due to fears of necrotizing enterocolitis (NEC), EN may be delayed. Various
types of nasogastric or orogastric tubes are used. Feeding can be continuous or intermittent, with
intermittent gastric feeding being most common in infants without respiratory pathology. Continuous
feeding can enhance digestive and respiratory tolerance in the most immature infants, judged by
measuring gastric residuals and observing signs of GERD, vomiting, or cardio-respiratory effects such
as bradycardia, desaturation, or apnea.
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13.3. Oral Feeding

Oral feeding trials may begin around 33–34 weeks. The infant continues to receive tube feedings
until full oral intake is achieved. Breastfeeding differs from bottle-feeding and helps prevent nipple
confusion, a primary cause of unsuccessful breastfeeding in preterm infants. Breast milk is the most
suitable feeding method for all infants, particularly preterm ones. Studies show that breastfeeding
protects against nosocomial infections and NEC in preterm infants. However, breastfeeding preterm
infants can be challenging due to inadequate milk supply and/or composition not meeting the infant’s
needs, necessitating supplementation. Two factors contribute to successful breastfeeding: the quality
of the infant’s suck and the emotional environment during feeding. Bottles can be used if breastfeeding
is not desired.

14. Stem Cell Therapy for Preterm Infants

Researchers are exploring various therapeutic avenues to repair brain damage caused by preterm
birth. Among them, stem cell therapy presents a promising option due to their unique properties that
can repair damaged cells or release molecules aiding in tissue repair. These cells could potentially
stimulate the repair of neurological damage in preterm infants, though data remain limited and more
research is required.

Mesenchymal stem cells (MSCs) are notable candidates due to their neuroprotective effects,
facilitated by exosomes—tiny vesicles carrying proteins and lipids between cells. These exosomes are
particularly appealing as they are easy to prepare, store, and distribute, making them accessible for
both developed and emerging countries, thereby benefiting a wide range of preterm infants.

15. Discharge Planning After Neonatal Intensive Care

15.1. Readiness for Discharge

Readiness for discharge is assessed to determine if a preterm infant is ready to leave the hospital.
After achieving physiological maturity, most preterm infants remain under observation to ensure
safety before discharge. The four primary physiological competencies are:

• Thermoregulation
• Respiratory Control
• Respiratory Stability
• Ability to Feed and Gain Weight

15.1.1. Thermoregulation

Although preterm infants do not regulate body temperature as efficiently as full-term infants, their
thermoregulation capacity improves with maturity. The ability to increase metabolism and generate
heat becomes comparable to that of full-term infants by approximately 40 weeks postmenstrual age
(PMA). Weight criteria for moving from incubator to open crib vary across centers. A 2011 Cochrane
review, based on four studies comparing stable infants’ transfer to open cribs at low weights (less than
1700 g) versus higher weights, concluded that transitioning at 1600 g did not compromise temperature
stability or weight gain, although it was not linked to earlier discharge.

15.1.2. Respiratory Control

Apnea of prematurity refers to respiratory pauses of at least 20 seconds, or 10–20 seconds if
accompanied by bradycardia (heart rate below 80 bpm) or oxygen desaturation (SaO2 below 80%)
in infants under 37 weeks PMA. While most preterm infants no longer experience apneas after 36
weeks PMA, cardiorespiratory maturation in extremely preterm infants can be variable, and apneas
may persist until 44 weeks PMA. When caffeine is used to treat apnea, clinicians often discontinue it
before discharge, although its half-life in neonates (approximately 100 hours) can lead to a recurrence
of apnea days after cessation.
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Practices for a "safe" apnea-free period before discontinuing monitoring and discharge vary by
unit due to a lack of definitive evidence. In a survey, 74% of neonatologists required 5–7 days without
apnea before discharge, while 9% observed for at least 10 days. Retrospective analysis by Darnall
et al. noted 5% of healthy preterm infants continued having apneas up to eight days after the last
recorded event. A recent observational study showed 96% of preterm infants were free of recurrent
apnea or bradycardia seven days after their last event. Higher recurrence was noted in infants born
before 30 weeks gestation or those with their last event after 36 weeks PMA. Infants born before 26
weeks gestation required up to 13 days for 95% to be apnea-free.

It is crucial to establish a clear definition of clinically significant apnea and bradycardia, and
consistently document events. Apnea of prematurity is not associated with sudden infant death
syndrome (SIDS), nor is routine home monitoring supported for its prevention. Cardiorespiratory
monitoring in otherwise stable preterm infants showed that observed apneas resolved independently
without links to SIDS or life-threatening events. Home monitoring is rarely indicated but may be
considered for infants with prolonged, recurrent apnea, bradycardia, or hypoxemia after discussing
risks and benefits with parents.

Cardiorespiratory events during feeding are common in preterm infants who may struggle with
coordination of suck, swallow, and breathing. The severity of such events (e.g., bradycardia, color
change, need for intervention) must be assessed on an individual basis, and serious events must be
resolved before discharge.

Parents should be educated on SIDS prevention and positioning infants on their backs before
discharge. Even infants with bronchopulmonary dysplasia (BPD) generally maintain cardiorespiratory
stability in this position. Preterm infants are vulnerable to apnea and oxygen desaturation when
placed semi-upright in car seats. SaO2 monitoring during car seat tests can identify these events before
discharge.

15.1.3. Respiratory Stability

Some extremely preterm infants require extended ventilatory support due to BPD and may
surpass 34 weeks PMA before achieving independence. Observation is crucial to ensure stable
cardiorespiratory function without ventilatory support.

Approximately 25% of infants with a birth weight under 1500 g remain on oxygen at 36 weeks
PMA. Limited evidence guides clinicians on SaO2 targets for prolonged oxygen dependency. Two
trials comparing low (89%–94%) and high (95%–99%) SaO2 targets found no differences in growth
or neurodevelopment, with higher targets linked to longer oxygen use and increased respiratory
morbidity (e.g., pneumonia, chronic lung disease exacerbations, rehospitalization).

16. Methodology of the Statistical Study

16.1. Study Framework

This statistical study was conducted by medical interns: GOUDJIL RAYANE and RAHMANI
NOUR EL IMANE, under the supervision of Assistant Professor: Dr. BOUMLIT I. The objective was to
explore the incidence and characteristics of prematurity within the neonatal unit of Ouargla during
the year 2021.

16.2. Type of Study

This is a retrospective observational descriptive study based on an exhaustive cross-sectional
population. The study focused on data from premature infants admitted to the maternity of Ouargla
between January and December 2021.

16.3. Study Location

The data for this study were collected from the neonatal unit of Ouargla maternity. This unit has a
capacity for incubators and is equipped with advanced medical equipment, including multiparameter

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 5 November 2024 doi:10.20944/preprints202411.0355.v1

https://doi.org/10.20944/preprints202411.0355.v1


10 of 25

monitors, ventilators, an ultrasound machine, among others. The medical and paramedical team
consists of healthcare professionals, including doctors and paramedics. The neonatal unit receives a
variable number of newborns daily.

17. Development of Automated Statistical Analysis Software

In this section, we present the development of automated statistical analysis software designed to
provide efficient and accurate insights from the collected dataset. Notably, our approach significantly
avoids the use of conventional manual statistical analysis methods, such as those performed using
tools like SPSS. This decision stems from recognizing the inherent limitations of manual analysis
methods, including susceptibility to human error, time-consuming procedures, and the potential to
overlook complex patterns in large datasets.

The imperative to adopt an automated methodology arises from the shortcomings of manual
techniques. Manual analysis often involves repetitive tasks prone to errors, which can significantly
compromise the accuracy and reliability of the results. Moreover, manual analysis becomes increasingly
arduous as the dataset grows in complexity and size, ultimately hindering the exploration of nuanced
correlations and patterns.

In contrast, automated statistical analysis through dedicated software offers a range of distinct
advantages. By leveraging the capabilities of artificial intelligence and machine learning techniques,
our approach provides a more robust, efficient, and accurate analysis process. The software is equipped
to quickly process large datasets, uncovering complex relationships that might escape manual exam-
ination. Automation mitigates the risk of human error, improving the overall reliability of results.
Additionally, the software allows for iterative analyses and can be easily updated to incorporate
emerging techniques or adapt to evolving research questions.

At the heart of our approach lies the use of advanced artificial intelligence methods, such as
machine learning and data mining techniques. These methodologies enable the software to learn from
the dataset, recognize complex patterns, and extract insights that might not be immediately apparent
through traditional manual analysis methods. This innovative paradigm aligns perfectly with the
growing trend of integrating artificial intelligence into various research fields.

The development of the software involves several interconnected stages. We begin by preprocess-
ing the data to ensure consistency and reliability. Subsequently, data integration combines information
from various sources, further enriching the analysis. Our software allows users to select the most
appropriate artificial intelligence techniques, such as clustering, classification, or association rules,
tailored to their research objectives.

In conclusion, the development of this automated statistical analysis software marks a departure
from conventional manual methods and a step toward harnessing the potential of artificial intelligence.
The software provides an efficient, accurate, and comprehensive approach to analyzing complex
datasets in the field of neonatal care and maternal health. By automating the analysis process, we
enhance the precision and reliability of the results, contributing to informed decision-making and a
deeper understanding of this critical field.

17.1. Data Collection

17.1.1. Study Population

The study population includes all premature infants admitted to the neonatal unit of Ouargla
maternity between January 2021 and December 2021.

17.1.2. Data Collection

The data were collected using a pre-established exploitation sheet, from various sources:

• Hospitalization records from the neonatal unit.
• Records of women who had vaginal deliveries in the postpartum unit.
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• Records of women who had cesarean deliveries in the gynecology unit.
• Chorffa consultation register.

17.1.3. Variables Studied

The studied variables were grouped into three categories:

• Epidemiological

– Characteristics of the newborn: gestational age, sex, weight, head circumference, Apgar
score.

– Maternal characteristics: age, maternal history, COVID-19.

• Clinical Data An exhaustive list of clinical signs was studied, including general, neurovegetative,
cardiovascular, respiratory, neurological, digestive signs, congenital malformations, and neonatal
infections.

• Paraclinical Data Paraclinical variables include biological measurements, chest X-rays, electro-
cardiograms, and echocardiographies.

• Therapeutic Modalities Treatment modalities include symptomatic treatments, administration
of drugs, interventions such as intubation, mechanical ventilation, and non-pharmacological
treatments like the koungoro unit and phototherapy.

• Prognosis and Follow-up The prognosis was divided into death and survival, with medical
follow-up including clinical examinations, psychomotor development, and anthropometric
measurements for surviving newborns.

17.2. Presentation of Data Collection Results

In this section, we present the three key tables from the data collection process. Each table
provides essential information collected at different stages of the neonatal care and maternal health
dataset.

17.2.1. Mother Data Table

The mother data table contains crucial demographic and health information about the mothers.
Below is an example of this Table 3:

Table 3. Example of Mother Data Table.

Date of Birth D
ia

be
te

s

H
TA

C
O

V
ID

-1
9

Delivery Type Other Risks Age

1/1/2021 ✓ ✓ X CES RAS -
12/1/2021 ✓ ✓ X CES RAS -

14/1/21 ✓ ✓ X CES RAS -
18/1/21 ✓ X X CES CALCIFIED PLACENTA -
18/1/21 ✓ ✓ X CES RAS -

10/1/2021 ✓ X X CES HRP -
9/1/2021 ✓ ✓ X CES RAS -

12/1/2021 X X X VAGINAL ANEMIA +GG +PRIMA 23
3/1/2021 X X X VAGINAL GG -
19/1/21 X X X VAGINAL prima 28

17.2.2. Care Data Table

The care data Tables 4, 5, and 6 capture details on the care provided to mothers and premature
infants. Below is an illustrative example:
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Table 4. Example of Care Data Table (a).

Hospitalization Date of Birth Gestational Age Birth Weight Sex
H 01/01/2021 33 1455 M
H 16/03/2021 35 2435 M
H 13/03/2021 24 785 F
H 26/04/2021 29 1600 M
H 18/06/2021 28 500 F
H 09/08/2021 31 1500 F
H 28/01/2021 35 2000 F
H 04/02/2021 34 1938 F
H 29/03/2021 35 1320 F
H 27/03/2021 30 1700 M
H 06/12/2021 32 1530 M

Table 5. Example of Care Data Table (b).

Complications Additional Examination Pharmacological Treatment
RDS+INF SD TLT + Full Workup Free O2 + Hydration + ATB 1st P + Vit K
RDS+INF SD TLT + Full Workup Free O2 + Hydration + ATB 1st P + Multivit

RDS TLT + Full Workup O2 CPAP + Hydration + Ca2+ ATB 1st P
RDS+Hypo T TLT + Full Workup O2 Hood then Intubation + Hydration + ATB 1st P

RDS TLT + Full Workup Free O2 + Hydration + ATB 1st P + Multivit
RDS+INF SD TLT + Full Workup Free O2 + Hydration + ATB 1st P + Multivit

RDS TLT + Full Workup Free O2 + Hydration + ATB 1st P
RDS+INF SD TLT + Full Workup Free O2 + Hydration + ATB 1st P

RDS TLT + Full Workup Free O2 + Hydration + ATB 1st P
RDS+INF SD TLT + Full Workup Free O2 + Hydration + ATB 1st and 2nd P

RDS TLT + Full Workup Free O2 + Hydration + ATB 1st P

Table 6. Example of Care Data Table (c).

Feeding Non-Pharmacological Treatment [kg/Phototherapy] Outcome (D/V)
Maternal No D

VOS No D
VOS No D
VOS No D
VOS No D
VOS No D

Maternal No V
Maternal No V
Maternal Yes V
Maternal Yes V

Maternal+Artificial No V

17.2.3. Follow-up Data Table

The follow-up data Table 7 presents postnatal follow-up information, tracking the progress of
premature infants across multiple evaluation points. An example is shown below:
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Table 7. Example of Follow-up Data Table.

Date of Birth G
es

ta
ti

on
al

A
ge

B
ir

th
W

ei
gh

t

Se
x

O
ut

co
m

e

1s
tC

on
tr

ol

2n
d

C
on

tr
ol

3r
d

C
on

tr
ol

21/06/2021 34 2400 F V W: 2 Kg HC: 33 cm W: 2.7 Kg HC: 33 cm W: 2.9 Kg HC: 34 cm
19/11/2022 X 2400 F V W: 2.7 Kg HC: 34 cm
31/05/2021 X 2390 F V W: 2.9 Kg HC: 34 cm
14/05/2021 35 2355 F V
20/02/2021 X 2350 M V
21/11/2022 35 2350 M V W: 2.9 Kg HC: 33 cm
20/04/2021 X 2300 F V W: 2.7 Kg HC: 34 cm
20/04/2021 X 2300 F V W: 2.45 Kg HC: 34 cm W: 2.9 Kg HC: 35 cm
11/10/2021 34 2300 M V W: 2.5 Kg HC: 34 cm
13/06/2021 34 2250 M V W: 2.7 Kg HC: 33 cm W: 3 Kg HC: 35 cm
14/11/2022 X 2250 M V W: 2.9 Kg HC: 35 cm W: 3 Kg HC: 36 cm
16/01/2021 X 2240 F V W: 2.55 Kg HC: 34 cm
11/12/2021 35 2220 F V W: 2.1 Kg HC: 31 cm W: 2.8 Kg HC: 33 cm W: 3.2 Kg HC: 36 cm
08/02/2021 X 2220 M V
23/02/2021 34 2200 M V
09/05/2021 35 2200 M V
09/04/2021 32 2200 F V W: 2.8 Kg HC: 36 cm W: 3 Kg HC: 36 cm
24/02/2021 34 2180 M V W: 2 Kg HC: 33 cm
09/07/2021 32 2160 F V
03/07/2021 33 2150 M V W: 1.8 Kg HC: 31 cm W: 1.0 Kg HC: 31 cm W: 2.4 Kg HC: 32 cm
17/01/2021 32 2125 M V W: 2.8 Kg HC: 33 cm W: 3.5 Kg HC: 35.5 cm W: 4.7 Kg HC: 35.5 cm
13/06/2021 34 2085 M V W: 2.5 Kg HC: 32 cm W: 2.9 Kg HC: 34 cm
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These tables encapsulate critical data points that our automated statistical analysis software
processes, enabling insightful and comprehensive analysis for improving neonatal and maternal health
care.

In this section, we delve into the development phase of our research, focusing on creating a
software solution aimed at automating the data analysis process using data mining and artificial
intelligence techniques. The goal of implementing this software was to streamline and accelerate the
complex analysis procedures inherent in our field of study.

17.3. Choice of Programming Language and Platform

For the development of our software, we opted for the Java programming language due to its
versatility, robustness, and widespread use across various domains. Java offers essential tools and
libraries for effective data manipulation, algorithm implementation, and user interface design. The
flexibility of this language allowed us to seamlessly integrate various components of our software
tailored to our specific field.

17.4. Implementation of Features and Procedures

Our software has been meticulously designed to encompass the essential functions and procedures
necessary for automated data analysis. We intricately integrated data preprocessing, feature selection,
model training, evaluation, and result interpretation within the software’s architecture. It interacts with
data sources, accesses relevant information, and utilizes data mining techniques such as clustering,
classification, and regression.

To provide a broader understanding of the software’s capabilities, we present a comprehensive
list of features and procedures that facilitate the generation of various statistical insights from our
dataset. These features can be categorized into different domains:

• Frequency and Incidence:

– General frequency of mothers

The function titled "General frequency of mothers" is an essential component of our analysis
software. This function calculates and graphically presents the frequencies related to key
characteristics among the mothers included in the study 1. In the corresponding chart, we
observe the results for four distinct categories. The total number of mothers, amounting to
248, represents the entire sample of mothers in our analysis. This fundamental value serves
as the basis for frequency calculations. Concerning medical risk factors, we note that the
frequency of mothers with diabetes, hypertension (HTN), and COVID-19 is also 248 for
each category. This suggests that these conditions are present at similar rates among the
mothers in our sample.

This graphical visualization enhances understanding of the distribution of significant medi-
cal characteristics among the mothers included in the study. This information is crucial for
assessing the prevalence of these conditions within the studied population. The "General
frequency of mothers" function thus plays a key role in the overall analysis of our data,
providing an initial perspective on maternal health within the context of our study.
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Figure 1. General frequency of mothers

– General frequency of preterm infants

The "General frequency of preterm infants" chart is a key feature of our analysis software.
This function calculates and graphically displays the frequencies related to various charac-
teristics within the group of preterm infants included in our study. In this chart, we visualize
the results for four distinct categories 2. The total number of preterm infants is evaluated at
270, representing the entire sample of preterm infants in our study. This value serves as an
essential reference for subsequent frequency calculations. Regarding the parameters related
to preterm infants, we observe that the frequencies for hospitalization, male sex, and female
sex are all 270, indicating a balanced distribution of these characteristics within our study
group.

The significance of this graphical visualization lies in its ability to provide an overview
of key characteristics of the preterm infants in our study. This information is essential for
understanding the distribution of these characteristics within our population of interest.
The "General frequency of preterm infants" function embodies a fundamental tool in our
software, offering an initial insight into the condition of preterm infants in the context of
our research.

Figure 2. General frequency of preterm infants

– Percentage of hospitalized preterm infants

The "Percentage of hospitalized preterm infants" function is an important capability of our
analysis software. This feature calculates and presents the percentages of hospitalized and
non-hospitalized preterm infants within our sample. In this specific case, we examine the
proportions of preterm infants who required hospitalization compared to those who did
not.

The results indicate that the percentage of hospitalized preterm infants is approximately
56.67%. This means that more than half of the preterm infants in our sample were hos-
pitalized for specific medical care and management. Conversely, the percentage of non-
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hospitalized preterm infants is approximately 43.33%, representing a smaller proportion of
preterm infants who did not require immediate hospitalization.
This analysis provides crucial insights into the severity of preterm cases in our study. The
results illustrate the prevalence of hospitalizations among preterm infants and highlight the
importance of specialized medical care in this population. The "Percentage of hospitalized
preterm infants" function offers an essential perspective for assessing the care burden and
adjusting resources accordingly.

Figure 3. Percentage of hospitalized preterm infants

– Percentage of living and deceased preterm infants
The "Percentage of living and deceased preterm infants" function is integrated into our
analysis software. This feature aims to evaluate and present the proportions of living and
deceased preterm infants among the total births included in our study. The results show
that the percentage of living preterm infants among the births is estimated at approximately
74.81%. This value reflects the proportion of preterm infants who survived after birth,
despite being born prematurely. In contrast, the percentage of deceased preterm infants
among the births reaches approximately 25.19%, representing the proportion of preterm
infants who did not survive 4.
This analysis offers a critical view of preterm outcomes within our sample. The results
underscore the importance of medical care and specialized management to improve the
survival rates of preterm infants. The "Percentage of living and deceased preterm infants"
function provides essential data for evaluating the effectiveness of treatments and inter-
ventions aimed at enhancing preterm survival rates, contributing to the improvement of
neonatal care.

Figure 4. Percentage of living and deceased preterm infants

– Incidence of prematurity by age range of mothers
The analysis of the incidence of prematurity by the gestational age of babies is a feature
integrated into our software. This function evaluates the distribution of prematurity cases
according to the gestational age at birth.
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The results reveal that among babies born at less than 28 weeks of gestation, a total of
18 preterm cases were recorded. In the [28, 32] weeks gestation range, a more significant
number of preterm cases, 103, were noted. Finally, in the age range ]32, 37] weeks, the
incidence of prematurity rose to 143.

These figures clearly illustrate that prematurity is more frequent among babies born at
a shorter gestational age. This information is valuable for healthcare professionals and
researchers as it highlights the need for particular surveillance and tailored care for preterm
babies, especially those born before 32 weeks of gestation. By providing a detailed perspec-
tive on the distribution of prematurity cases by age range, this feature contributes to the
comprehensive understanding of prematurity incidence and the enhancement of medical
practices for the well-being of preterm infants.

Figure 5. Incidence of prematurity by maternal age range.

– Incidence of prematurity by birth weight range

The analysis of prematurity incidence by birth weight range is a fundamental feature of
our software, allowing us to examine how prematurity is distributed according to the birth
weight of infants.

The results highlight interesting trends. In the category of babies weighing less than 1000
grams at birth, we observed 17 cases of prematurity. In the 1000 to 1499 grams weight
range, 66 cases were identified. The 1500 to 2500 grams weight range presents the highest
incidence of prematurity, with 181 recorded cases.

These findings suggest that infants with a higher birth weight have a relatively higher
incidence of prematurity. This could be due to various factors such as maternal medical
conditions, prenatal care, and other elements contributing to maternal health.

Utilizing this feature in our software enables healthcare professionals to better understand
the variations in prematurity incidence according to the birth weight of infants. This
information can help target medical care and necessary interventions for each weight group,
contributing to better management of preterm infants and improved health outcomes.
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Figure 6. Incidence of prematurity by birth weight range.

– Incidence of age of infants according to their survival status (alive or deceased)

The analysis of the age of infants according to their survival status (alive or deceased) is a
critical feature of our software. It allows us to explore how the age of infants affects their
survival.

The results reveal significant information. Among living infants, 12 were aged less than 28
weeks. In the 28 to 32 weeks age range, 66 infants survived, while in the 32 to 37 weeks
range, 120 living infants were recorded.

Regarding deceased infants, 6 were less than 28 weeks old, 66 died in the 28 to 32 weeks
range, and 120 did not survive in the 32 to 37 weeks age range.

These results highlight a correlation between the age of preterm infants and their survival
rate. Infants born at more advanced stages of gestation seem to have a higher probability
of survival compared to those born earlier. Additionally, it is important to note that the
number of living and deceased infants is similar in each age range, indicating a balanced
distribution of outcomes.

By using this feature in our software, healthcare professionals and researchers can better
understand the impact of age on preterm infant survival. This information is essential for
adapting medical care and interventions based on gestational age, contributing to improved
health outcomes and quality of life for preterm infants.

Figure 7. Incidence of age of infants according to their survival status (alive or deceased).
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– Incidence of birth weight range of infants according to their survival status (alive or de-
ceased)

The analysis of the birth weight range of infants according to their survival status (alive
or deceased) is an essential feature of our software. It allows us to examine how the birth
weight of preterm infants influences their survival.

The results reveal important insights. Among living infants, 8 weighing less than 1000
grams survived. In the 1000 to 1499 grams weight range, 36 living infants were recorded,
while in the 1500 to 2500 grams range, 153 living infants survived.

For deceased infants, 9 weighed less than 1000 grams, 30 died in the 1000 to 1499 grams
range, and 28 did not survive in the 1500 to 2500 grams range.

These results emphasize the importance of birth weight in the survival of preterm infants.
Infants with a higher birth weight appear to have a higher chance of survival. Additionally,
it is noteworthy that the number of living and deceased infants varies according to weight
ranges, indicating a non-uniform distribution.

This feature in our software enables healthcare professionals and researchers to better
understand the impact of birth weight on preterm infant survival. These insights are
valuable for tailoring medical care according to birth weight, contributing to improved
survival rates and overall health outcomes for preterm infants.

Figure 8. Incidence of birth weight range of infants according to their survival status (alive or deceased).

– Sex of infants according to their survival status (alive or deceased)

The analysis of the sex of infants according to their survival status (alive or deceased) is a
crucial feature of our software. This analysis helps in understanding how the sex of preterm
infants may influence their survival.

The results obtained indicate significant information. Among living infants, 97 are male
and 105 are female. For deceased infants, 39 were male and 29 were female.

These results suggest a difference in preterm infant survival based on sex. However, it
should be noted that other factors may also influence the survival of preterm infants, and
more in-depth analyses are necessary to fully understand these relationships.

This feature in our software helps healthcare professionals and researchers to better grasp
potential disparities in preterm infant survival based on sex. This can contribute to improved
care protocols and medical interventions to ensure optimal outcomes for all preterm infants,
regardless of their sex.
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Figure 9. Sex of infants according to their survival status (alive or deceased).
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